Introduction {#sec1-1}
============

Although septic emboli are thought to be a cause of metastatic brain abscess in patients of cyanotic heart disease, this has not been clearly proven by clinical studies. Molinari *et al*.\[[@ref1]\] experimentally produced brain abscesses with infected emboli via a carotid cannula in dogs. It is very rare to encounter such a situation in the clinical setting.

To the best of the authors' knowledge, this is the first case report of simultaneous presence of brain abscess in a cerebral hemisphere with a mycotic aneurysm of the contralateral proximal internal carotid artery.

Case Report {#sec1-2}
===========

A 15-year-old boy with a known case of congenital cyanotic heart disease (Tetralogy of Fallot) was referred by a local physician for evaluation of progressive lethargy, fever, aphasia, and left hemiparesis for a duration of one and a half months.

Examination {#sec2-1}
-----------

Neurologically, the patient was febrile, lethargic, and aphasic, with a left hemiparesis (2/5, Medical Research Council grading). Contrast-enhanced computerized tomography (CECT) scan revealed a single lesion in the right cerebral hemisphere with midline shift along with a small hyper-dense lesion in the left internal carotid artery (ICA) region. The lesion was located in the right cerebral hemisphere predominantly in the centrum semiovale, internal capsule, and the watershed cortical areas. The radiological features were suggestive of brain abscess \[[Figure 1](#F1){ref-type="fig"}\]. CT angiography was performed, which revealed an aneurysm of the left ICA \[[Figure 2](#F2){ref-type="fig"}\]. On blood examination, his haemoglobin was found to be 21 g/dl and total leukocyte count was 14,700/mm^3^. Coagulation parameters were within normal limits. Blood culture was sterile at the time of admission and echocardiography showed no evidence of endocarditis. The aneurysm was presumed to be mycotic on clinical and neuroimaging features.\[[@ref2]\]

![CECT scans obtained on admission showing a large abscess in the right cerebral hemisphere with peri-lesional oedema and midline shift. A hyper-dense lesion in left ICA region can also be seen](AJNS-12-220-g001){#F1}

![(a and b) A CT angiogram demonstrating a saccular aneurysm of the left proximal internal carotid artery with no evidence of aneurysm on the right side](AJNS-12-220-g002){#F2}

Course {#sec2-2}
------

After admission, burr hole and tapping of right parietal abscess were performed. About 100 ml of thick pus was aspirated. Pus culture was positive for methicillin-sensitive *Staphylococcus aureus*. The patient received appropriate antibiotics. Follow-up CT scan performed during stay in hospital revealed a small residual abscess, which was tapped after 1 week, through the same burr hole and around 40 ml of thick pus was aspirated. Patient\'s power improved to 4/5 (Medical Research Council grading), with antibiotics to be continued for a minimum of 6 weeks. CECT of head performed just before discharge revealed a resolution of abscess \[[Figure 3](#F3){ref-type="fig"}\]. The patient was advised to take antibiotics for 6 weeks and was discharged on post-operative day 10 with a plan for angiogram check after 6 weeks.

![CECT scans obtained just before discharge showing resolution of abscess with no shift of midline structures. A hyper-dense lesion is still persisting in the left ICA region in this scan](AJNS-12-220-g003){#F3}

The patient was well for 1 month after discharge from hospital when he suddenly deteriorated and expired in a local hospital. CT of head performed at that time in a peripheral hospital did not reveal any evidence of sub-arachnoid haemorrhage, any other kind of intra-cranial mass lesion or infarct. Due to simultaneous presence of cyanotic congenital heart disease, the cause of death was presumed to be cardiac in origin in the absence of intra-cranial cause of sudden death.

Discussion {#sec1-3}
==========

Mycotic aneurysms are a rare cause of intra-cranial aneurysms that develop in the presence of infections such as infective endocarditis.\[[@ref3]\] They account for 0.7%-6.5% of all intra-cranial aneurysms\[[@ref2]\] and are associated with significant morbidity and mortality, as high as 60%-90% in earlier case studies, and 12%-32% in more recent literature reviews.\[[@ref3][@ref4]\] Most often they are located on the distal branches of the middle cerebral artery, and are multiple and bilateral.\[[@ref5][@ref6][@ref7][@ref8]\] Metastatic abscesses in the brain account for about 30% of all brain abscesses.\[[@ref9]\] A survey of previously reported cases of metastatic brain abscesses has disclosed no cases of brain abscess associated with mycotic aneurysm of the internal carotid artery except occasional reported cases of multiple brain abscesses with a mycotic aneurysm of the left common carotid artery,\[[@ref10]\] ascending aorta,\[[@ref11]\] and middle and anterior cerebral arteries.\[[@ref12]\]

The mechanism of metastasis, by and large, is presumed to be by septic emboli,\[[@ref1][@ref13][@ref14][@ref15]\] but this can rarely be proven from clinical studies.\[[@ref1][@ref14]\] From experimental studies, the evolution of brain abscess is said to require at least the co-existence of a bacterial infection and a focus of ischemic or necrotic tissue.\[[@ref1][@ref15]\]

In our case, specifically, the abscess was situated in the following areas: The centrum semiovale, the internal capsule, and the anterior and posterior watershed cortical areas. These areas are less well vascularised, with relatively little collateral circulation. The infected emboli could have been delivered to other areas, but the brain abscesses developed only in these poorly vascularised areas.\[[@ref10]\] This case, therefore, may support the above experimental hypothesis concerning the pathogenesis of metastatic brain abscesses.

The proposed diagnostic criteria for infectious aneurysm by Kannoth *et al*.\[[@ref2]\] contain a mandatory criterion (demonstration of intra-cranial aneurysm by neuroimaging) and 12 supportive criteria drawn from three domains. Domain A encompasses infection such as infective endocarditis, meningitis, cavernous sinus thrombophlebitis, or orbital cellulitis. Domain B encompasses angiographic features of the aneurysm, such as multiplicity, distal location, fusiform shape, and change in size or appearance of new aneurysm at follow-up angiogram. Domain C encompasses other features, such as age \<45 years, recent history of fever, lumbar puncture, or cerebral haemorrhage. Diagnosis would be clinically compelling if three or more of the proposed supportive criteria are satisfied, or clinically probable if two proposed supportive criteria are satisfied apart from the mandatory criteria. In our case, the criteria fulfilled were demonstration of aneurysm on neuroimaging, source of infection in the form of cyanotic congenital heart disease with fever, and brain abscess in a young patient (15 years of age).

Given the relative rarity of this disease, current recommendations regarding management of infective intra-cranial aneurysms have been divided into medical, endovascular, and surgical treatment. The medical intervention that is uniformly recommended is long-term intravenous antibiotic therapy for at least 6 weeks.\[[@ref16]\]

Morawetz and Karp\[[@ref16]\] observed that unruptured mycotic aneurysms could undergo spontaneous thrombosis, suggesting that mycotic aneurysms could resolve completely with antibiotic therapy alone. In a review of 20 cases of mycotic aneurysms over a 10-year period by Chun *et al*.,\[[@ref17]\] seven patients were initially treated conservatively with intravenous antibiotics alone and followed by serial angiography. In this series, the aneurysms in two patients decreased in size, one did not change, two achieved successful thrombosis, and the remaining two enlarged. Based on this review, the conclusion regarding unruptured mycotic aneurysms is that medical management with 6 weeks of intravenous antibiotic therapy is reasonable if closely followed by serial angiography. The goal of serial angiography would be to demonstrate improvement in aneurysm size and resolution. Zhao *et al*.\[[@ref18]\] reported a case in which a mycotic aneurysm failed to show radiographic decrease in size after 2 weeks of medical therapy, and was successfully treated with endovascular therapy.

Recently, a comprehensive review by Ducruet *et al*.,\[[@ref19]\] of 27 clinical series and 287 patients with intra-cranial mycotic aneurysms diagnosed between 1950 and 2009, concluded that in all treatment modalities combined, 62% of patients had a positive outcome, 20% faced further neurological decline, 5% died before an invasive intervention could be performed, and 12% died immediately after an intervention was performed whether surgical or endovascular.

From the above observations, we conclude that cerebral angiography is necessary to diagnose cerebro-vascular complications, including infectious aneurysms, in cases presenting with unusual findings on neuroimaging study. Patient must undergo serial angiography while being on intravenous antibiotics. Intervention (either surgical or endovascular) should be considered if there are no signs of regression of size of aneurysm or in the presence of aneurysm rupture. Co-existing congenital cyanotic heart disease should be managed in consultation with a cardiology team.
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